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Brown discoloration of acrylic hydrophobic intraocular lens
Melissa H.Y. Wong, MMed (Ophth), FRCS(Ed),*,† Daniel Hsien-Wen Su, MMed (Ophth), FRCS
(Ed),*,†,‡ Soon-Phaik Chee, MMed (Ophth), FRCS(Ed)*,†,‡,§ABSTRACT ● RÉSUMÉ
Objective: We report a case series of brown discoloration of Abbott Medical Optics, USA, acrylic intraocular lens (IOLs; AABOO,
ZCBOO, and ZMBOO) after cataract operation.
Design: Retrospective case series.
Participants: Patients with brown discoloration of their IOLs postoperatively during the period from March 2013 to October 2013 at
the Singapore National Eye Centre were consecutively identified.
Methods: Distance best-corrected visual acuity (BCVA), intraocular pressure, slit-lamp examination, colour fundus photographs,
flare meter reading, endothelial cell count, dilated fundus examination, as well as colour discrimination test on the Lanthony D 15
Hue test were performed.
Results: Sixteen eyes of 14 patients were found to have evenly brown discoloration of varying degrees of acrylic IOL
postphacoemulsification. This included 11 AABOO IOLs, 3 ZCBOO IOLs, and 2 ZMBOO IOLs. All had uneventful surgery
except one who required anterior vitrectomy for posterior capsule rupture. One patient had uneventful operation but subsequently
developed pigment dispersion glaucoma with tunnel vision and required a trabeculectomy. Mean time from operation to reporting
date was 143 days (range 1–327 days). Pre- and postoperative month 6 BCVA was logMAR 0.54 and logMAR 0.13, respectively.
None of the patients had loss of lines of BCVA. The desaturated Lanthony D 15 Hue test was abnormal in 8 out of the 16 eyes.
None required IOL explantation.
Conclusions: Varying degrees of brown discoloration may occur in today’s modern hydrophobic acrylic IOLs.Objet : Faire état d’une série de cas de coloration brune de lentilles intraoculaires (AABOO, ZCBOO et ZMBOO) d’Abbott
MedicalOptics (États-Unis) après une chirurgie de la cataracte.
Nature : Étude de cas rétrospective.
Participants : Des patients dont les lentilles intraoculaires (LIO) ont pris une coloration brune après leur opération au Singapore
National Eye Centre entre mars 2013 et octobre 2013 ont été inscrits consécutivement.
Méthodes : Ont été consignés ou effectués : meilleure acuité visuelle corrigée (MAVC) de loin, pression intraoculaire (PIO), examen
à la lampe à fente, photographies couleur du fond d’œil, tyndallométrie laser (laserflaremeter), comptage des cellules
endothéliales, examen du fond d’œil avec dilatation et test D 15 de Lanthony (distinction des couleurs).
Résultats : Pour 16 yeux de 14 patients, des LIO acryliques ont pris une coloration brune uniforme, d’intensité variable, après la
phacoémulsification : 11 lentilles AABOO, 3 lentilles ZCBOO et 2 lentilles ZMBOO. Tous les patients avaient eu une chirurgie sans
complication sauf un, qui a dû subir une vitrectomie antérieure pour rupture de la capsule postérieure. Un patient avait eu une
intervention sans complication, mais a développé par la suite un glaucome pigmentaire avec vision tubulaire qui a nécessité une
trabéculectomie. Le temps écoulé moyen entre l’opération et la date de constatation était de 143 jours (étendue : 1 à 327 jours).
La MAVC était de 0,54 (Log MAR) avant l’opération et de 0,13 (Log MAR) 6 mois après l’opération. Aucun des patients n’a perdu
de lignes d’acuité visuelle. Le test D 15 désaturé de Lanthony était anormal pour 8 des 16 yeux. Aucun cas n’a nécessité
l’explantation de la LIO.
Conclusions : Une coloration brune d’intensité variable peut se développer dans les LIO modernes en acrylique hydrophobe.& 2016 The Autho
of Canadian Ophth
http://dx.doi.org/1
ISSN 0008-4182/1Intraocular lens (IOL) optic opaciﬁcation and discolor-
ation may result from external environmental causes or
intraocular factors that react with the IOL material.1 It is
important to distinguish between discoloration and cap-
sular opaciﬁcation as this can avoid unnecessary proce-
dures such as a neodymium-doped yttrium aluminium
garnet (Nd: YAG) capsulotomy. One of the earliest reports
on discoloured IOLs was by Milauskas.2 In this series,
there were 15 cases of brownish discoloration of silicone
IOLs. Since then, there have been other reports of brown,
blue,3 and green discolouration.4 Most have been case
reports and mainly of silicone IOLs. There were no reports
of major visual problems or IOL explantations.rs. Published by Elsevier Inc. on behalf
almological Society. All rights reserved.
0.1016/j.jcjo.2016.02.007
6
CWe report a case series of 16 eyes of 14 patients with
acrylic hydrophobic IOLs implanted that were noted post-
operatively to have developed a brownish discoloration. To
the best of our knowledge, this is one of the largest case
series of discoloured acrylic IOLs to be reported.METHODS
This is a retrospective case series of patients who under-
went phacoemulsiﬁcation surgery at the Singapore National
Eye Centre. The study was performed in accordance with
the ethics standards of the institutional research board and
with the 1964 Helsinki declaration. Patients wereAN J OPHTHALMOL—VOL. 51, NO. 4, AUGUST 2016 277
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Postoperative brown discoloration of intraocular lens—Wong et al.consecutively identiﬁed with brown discoloration of their
IOLs postoperatively during the period from March 2013 to
October 2013. After the initial cases were discovered,
ophthalmologists in the centre were asked to be vigilant
for other similar cases. Slit-lamp photographs of the extremes
of brown discoloration and information about the cases were
made known to them. These cases were all referred to the
cataract subspecialty service clinic for further evaluation.
The phacoemulsiﬁcation surgeries were performed under
topical or regional (lignocaine 2% and hyaluronidase
admixture) anaesthesia through temporal clear corneal
incisions. The IOLs were injected into the capsular bag
ﬁlled with dispersive viscoelastic (Viscoat, Alcon). Post-
operatively, the patients received topical antibiotics (levo-
ﬂoxacin, moxiﬂoxacin, or tobramycin eye drops) and topical
corticosteroids (prednisolone acetate or betamethasone eye
drops). The eye drops were tailed down over a month at the
discretion of the attending doctor. The patients were
reviewed postoperatively on days 1, 5–7, and 28–42 and
examined for visual acuity, intraocular pressure (IOP), and
slit-lamp microscopy. In particular, attention was paid to
the clarity of the cornea, anterior chamber activity, wound
integrity, as well as IOL positioning and clarity. From
month 1 onwards, the patients underwent refraction as well
as dilated fundus examination. The follow-up there after
varied from 3 to 6 months after the initial surgery.
Patients who were identiﬁed postoperatively to have
brownish discoloration of the IOLs were referred to the
cataract team for further management. For consistency, a
single observer (S.-P.C.) graded the degree of brownish
discoloration of the IOLs, referencing the LOCS III scale.
Distance best-corrected visual acuity (BCVA), IOP, slit-
lamp examination, colour fundus photographs, ﬂare meter
reading, endothelial cell count, dilated fundus examina-
tion, as well as colour discrimination test on the Lanthony
D 15 Hue test were performed upon initial identiﬁcation.
These tests were repeated at 3, 6, and 9 months as well as
1 year thereafter for the ﬁrst 9 patients. The remaining
5 patients had baseline investigations as well as tests at
3 months’ visit. In patients with no changes from baseline,
no further tests were performed. The patients were also
questioned regarding colour, contrast, or visual acuity
problems at each visit.Ta
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Demographics
Brownish discoloration was observed in the acrylic
hydrophobic aspheric lens (Sensar 1 single piece IOL,
AABOO; Tecnis single piece IOL, ZCBOO; and Tecnis
3 piece IOL, ZMBOO) implanted in these 16 eyes (5 left
and 11 right eye) of 14 patients (6 males and 8 females).
These lenses were all manufactured by Abbott Medical
Optics, Illinois, USA. Mean age of the patients was 68.2
years (range 42–81 years). Of these 14 patients, there were
9 Chinese, 3 Indians, and 2 Malays. The surgeries were278 CAN J OPHTHALMOL—VOL. 51, NO. 4, AUGUST 2016
Fig. 1—(A) Patient with NS 2þ-like brown discoloration of intraocular lens (IOL). (B) NS3þ-like brown discoloration of IOL. (C)
NS4þ-like brown discoloration of IOL. (D) NS5þ-like brown discoloration of IOL.
Postoperative brown discoloration of intraocular lens—Wong et al.conducted by 6 senior consultants and 2 residents. Of the
16 eyes, 11 had AABOO IOLs, 3 had ZCBOO IOLs, and
2 had ZMBOO IOLs implanted. Videos of the surgical
implantation were reviewed and all IOLs were clear at the
time of surgery. All except 2 patients were on long-term
systemic medications for vascular risk factors. None of
these patients had a history of uveitis or systemic
immunological disease. Seven out of 14 patients were
diabetic but none had pan retinal laser photocoagulation.
Two patients (patients 1 and 6) had pre-existing glaucoma
and were on long-term glaucoma medications. The ﬁnd-
ings of all these patients are summarized in Table 1. All
patients had no change in brown discoloration from
diagnosis onset to last follow-up.
Mean time from operation to reporting date was 158.5
days (range 1–327 days). Fifteen of these 16 eyes were
asymptomatic for blurring of vision and none reported
abnormal colour perception. Patients were noted to have
evenly brown discoloration of varying degrees on slit-lamp
examination (Fig. 1) when they returned for routine
follow-up except in 4 eyes, which also had brown pig-
ments on the anterior surface of the IOL. The IOLs
were free from giant cell deposits and retained their
transparency.
All had uneventful surgery except patient 1, who had
a small posterior capsule rupture requiring anterior vitrec-
tomy. This patient, like all other patients, received an IOL
implantation in the capsular bag.
Postoperative inflammation
Patient 5 was noted to have raised IOP of 23 mm Hg
on postoperative day 1 and 38 mm Hg with severeCanterior chamber inﬂammation of cells 4þ on postoper-
ative day 5. There was still ﬂare and anterior chamber cells
1þ on postoperative month 1 despite compliance to
postoperative corticosteroids. Preoperatively he had a
cup-to-disc ratio of 0.6 and had normal open angles on
gonioscopy. His IOP and anterior chamber inﬂammation
were not controlled with IOP-lowering medications and
he was referred to the glaucoma team and treated for
pigment dispersion glaucoma. The patient had persistent
anterior chamber inﬂammation and progressed to
advanced glaucoma (cup-to-disc ratio of 0.8 and tunnel
vision on perimetry). He underwent trabeculectomy with
intraoperative mitomycin C application 4 months after
initial cataract surgery. In addition, patient 1 presented
1 month postoperatively with prolonged postoperative
inﬂammation that was limited to the anterior chamber.
The inﬂammation resolved with a longer duration (6–8
weeks) of topical corticosteroids.
Of note, 2 other patients (patients 8 and 13) had no
anterior chamber activity at postoperative month 1 but
presented at postoperative month 3 with symptoms
of eye redness. Patient 8 had occasional cells in the
anterior chamber and mild conjunctiva injection in the
operated eye. He was noted at that visit to have
discoloration of the IOL. The inﬂammation settled with
a low dose of prednisolone acetate eye drops once a day
for a month. Similarly, patient 13 presented with eye
redness and was noted to have occasional anterior
chamber cells and some cornea descemet folds at post-
operative month 3. Her symptoms improved with
prednisolone acetate eye drops as well as oral acyclovir
for 2 weeks.AN J OPHTHALMOL—VOL. 51, NO. 4, AUGUST 2016 279
Postoperative brown discoloration of intraocular lens—Wong et al.Best-corrected visual acuity and colour vision
Preoperative BCVA was logMAR 0.54. Postoperative
BCVA at month 1, month 6, and month 12 was logMAR
0.095 0.16, logMAR 0.13 0.13, and logMAR 0.12
0.10, respectively, and these differences were not statistically
signiﬁcant. Subjectively, 13 out of the 14 patients did not
report a drop in vision. None of the patients had loss of
lines of BCVA. The desaturated Lanthony D 15 Hue test
was abnormal in 8 out of the 16 eyes. Of the 8 eyes, 3 eyes
had teratan defects, 4 had diffuse colour discrimination, and
1 eye had a tritan defect. In our study there was no
particular colour defect identiﬁed. Patients who had colour
abnormalities in the fellow pseudophakic eye that was not
discoloured were not included in the count. Fundal
photography captured through the discoloured lens did
not appear to be visibly different in colour compared with
the fellow eye that had a noncoloured IOL implant.DISCUSSION
Reported IOL optic problems include opaciﬁcation,
glistenings, as well as discoloration. There have been many
theories for discoloration. Some authors attribute the cause
to dyes used such as trypan blue,3 medications like
amiodarone5 and rifambutin,6 solar or thermal damage,7
as well as chromophores used for blue ﬁltering light IOLs.8
Werner classiﬁed the etiology based on time of onset of
discoloration: intraoperative, early postoperative (hours or
days after surgery), and late postoperative (several months
or years after surgery).1 Intraoperative causes may be a
result of crystallization of optical viscoelastic devices used
during loading of the IOLs in the cartridges. Early
postoperative causes include preoperative chemical con-
tamination and hydration of the IOL. Late postoperative
brown discoloration may be caused by light scatter from
vapour that could have diffused into the silicone material,
which in turn is likely because of a problem in the curing
process during manufacture of the lens. Fortunately, as
most patients with IOL discoloration do not report
signiﬁcant visual disturbances, IOL explantation is rarely
indicated. Hence, the exact cause can only be speculated in
the absence of material for laboratory analysis.
In our series, the duration from operation to time of
discovery ranged from 1 day to 327 days. The true onset
of discoloration is not known as these patients were
asymptomatic. The severity of discoloration was variable
and did not change over time. We were unable to identify
any particular clinical cause for the discoloration based on
the patients’ ocular and systemic factors. Importantly,
none of these eyes required IOL exchange.
Four patients developed prolonged postoperative
inﬂammation, 2 of which presented at 1 month and the
other 2 at month 3. All but patient 5 were treated and
responded to topical corticosteroids for up to 2 months.
Patient 5 developed uncontrolled IOP spikes and persis-
tent low-grade anterior chamber inﬂammation that did not280 CAN J OPHTHALMOL—VOL. 51, NO. 4, AUGUST 2016respond to tapering of topical corticosteroids and glaucoma
medication. He eventually required a trabeculectomy with
intraoperative mitomycin C application. This resulted in
normalization of IOP and resolution of inﬂammation. To
date, we are unaware of an association of postoperative
prolonged inﬂammation with discoloured IOLs.
Four patients (patients 5, 9, 10, and 13) were noted to
have deposition of brown pigments on the anterior optic
surface of the IOLs in addition to the diffuse brown
discoloration. The most quantity of brown pigments was
observed in patient 5 who also developed postoperative
pigment dispersion glaucoma requiring ﬁltration surgery.
Indeed, gonioscopy of this eye 3 months postoperatively
revealed increased pigmentation in the trabecular mesh-
work compared with the preoperative state and the fellow
eye. Its association with the brown discoloration of IOL
and raised IOP is unclear. The IOL was not explanted in
this eye and the pigment on the IOL has not increased
over the 6 months of follow-up.
In 1991 Milauskas reported 15 cases of brown discol-
oration of silicone IOLs, amongst which patients with
higher density of brown discoloration had decreased colour
contrast sensitivity. Interestingly, our patients who exhibited
decreased colour contrast sensitivity measured by Lanthony
D 15 Hue test had a wide range of brownish discoloration of
their IOLs, ranging from mild tinge to a brunescent colour
(Fig. 1). Some of our patients had signiﬁcant macular and
optic nerve pathology that admittedly could account for the
decreased colour discrimination.
These ﬁndings were reported to Abbott Medical Optics,
Illinois, USA, after discovering the ﬁrst case of IOL
discolouration. The company investigated the matter and
claims that this is probably still within the accepted
variability in acrylic lens colour that is inherent in the
manufacturing of any acrylic material.
In conclusion, varying degrees of brown discoloration
may occur in today’s modern hydrophobic acrylic IOLs.
Although prolonged inﬂammation and higher IOP was
observed in some patients, direct link to these coloured
lenses has not been established.
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